In this article we develop an algorithm to detect parallel texts in the Masoretic Text of the Hebrew Bible.
The model in which an important part of the variation in Biblical Hebrew is described in terms of a chronological change and the related method of linguistic dating have been contested in recent years, see especially [Young, Rezetko and Ehrensvӓrd, 2008] and [Rezetko and Young, 2014] . It is beyond the scope of this article to discuss the whole issue, but a point of critique in relation to the use of parallel texts is that generally only those examples of parallels are shown that confirm the presupposed theory of diachronic variation in Biblical Hebrew.
THE TOOL

Open source tools
There is an important requirement that accompanies the use of digital methods in scholarly research: they should not diminish the transparency of the ways that hypotheses are confirmed or rejected. Moreover, computations that lead to new results should be replicable by other scholars.
For this reason, it is as essential to publish the data and digital tools as it is important to publish the articles in which the conclusions are stated and discussed. Replication of results obtained by software is in general not easy, because the digital world is in constant flux and all software goes from version to version. To lower the barrier for effective replication we take care that our data is properly archived and our software is available as Open Source in online repositories with versioning. These resources can then be referenced in a persistent way, e.g. through Digital
Object Identifiers (DOIs) and can be freely downloaded.
Database, website and tools
We base our reasoning on the database of the Eep Talstra Centre for We refer to [Van Peursen et al., 2015] for the data, and to [Roorda, 2015a] for the SHEBANQ software and to [Roorda, 2015b] for LAF-Fabric and supporting tools 12 . The history of this Hebrew Text database is told by [Roorda, 2015] and more about the underlying models for processing text and data can be found in [Roorda and Van Peursen, 2016] .
Chasing parallel passages
We use an algorithm to find parallel passages. This algorithm is implemented and documented in an executable notebook called Parallels, which is available from SHEBANQ 13 .
Finding parallel passages is not easy. In the first place, the concept of a parallel passage has no clear-cut definition. Secondly, the notion of correspondence between parallel passages may involve characteristics that are difficult to compute from the text, e.g. semantics. And, thirdly, we have to tune our algorithm to the subtle boundary between too much and too little similarity. In the Parallels notebook we have chosen to base similarity on lexical characteristics only. We have defined two different ways of measuring such similarity, and used them both in a number of experiments (165 in total). We have used automatic indicators to evaluate the result of those experiments, which yielded 18 good outcomes. The present article is based on the parallels found by those "good" experiments.
The first step of our experiments consisted of chunking the Hebrew Bible. We made chunks of a fixed size (10, 20 50 or 100 words) and chunks related to objects in the database. In the latter case, each chunk consists of a sentence, a half-verse, a verse, or a complete chapter.
After splitting the Hebrew Bible in chunks each chunk is compared with each other chunk, to be able to detect the similarity between these chunks. This was done in two ways. The first similarity method (called SET) works as follows. We take from both passages the set of lexemes.
So we ignore order, multiplicity of occurrences, and the shapes of the concrete textual occurrences. We count the number of lexemes in the intersection and divide it by the number of lexemes in the union. If both passages use exactly the same lexeme set, the similarity is 1, and if they are based on totally different lexemes, their similarity is 0. If we require a significant level of SET similarity, (60 or more) we find indeed most of the known similarities. The second threshold in the program one can include or exclude passages.
In the synoptic representation of the parallel verses one can see that many of the parallels are of a more or less formulaic nature, for instance in the case of Ezekiel 12:8, Jeremiah 37:6, and that are often not considered real parallels, for instance Most sentences that are compared with each other in this file are not similar, but some are. We want to find out which of the groups of parallel passages are most similar. 14:29, 15:7, 15:31, 16:5, 16:14, 16:27, 22:46, 2 Kings 8:23, 10:34, 12:20, 13:8, 13:12, 14:8, 15:6, 15:21, 15:26, 15:31, 15:36, 16:19 The median of all the values is 29 and the mean is with 29.26 pretty close to the median value.
The violin plot in figure 2 shows the corresponding densities. There is a very high density around the median value, which rapidly diminishes when higher or lower values are approached. The parallel sentences can be found in the region with a similarity higher than 60. In the violin plot one can see that this is only a small minority of the sentences. Figure 3 shows the results if the books are split, the situation is more or less identical to that of the previous boxplot, which indicates that the general distribution for each of the books are more or less identical. The situation changes if the large bulk of data around the median is neglected and we select only those sentences with a similarity higher than 60. This is the region in which the parallel passages are found, and figure 4 is a boxplot of the books involved. We can conclude that there is a kind of base level of similarity between the biblical passages under consideration of 29, which is the median value. All books show more or less the same pattern around this median. It is only in the area of very high similarity (>= 80) that Isaiah is more similar its parallels in 2 Kings than the parallels in Jeremiah and 2 Chronicles. We can conclude that Isaiah has a relatively long parallel with 2 Kings and those sentences that are parallel are also very similar to their counterparts in 2 Kings 27 .
Different manuscripts of Isaiah
There is an important role in biblical scholarship for the study of the biblical text in different 
CONCLUSIONS
With the use of some simple methods we have explored how parallel texts in the Hebrew Bible 25 The t-tests of Isaiah versus Jeremiah and Chronicles resulted both times in p < 0.001. Jeremiah versus 2
Chronicles resulted in p = 0.5. We applied a Bonferroni correction (alpha = 0.05/3). 26 Of the group of sentences with a similarity higher than 80, Isaiah contains 182 sentences, Jeremiah contains 68 sentences, and 2 Chronicles contains 84 sentences. 27 Although on other grounds, this is also the opinion of [Van Peursen and Talstra, 2007] . 28 For printed texts of the scroll, see [Parry and Qimron, 1998 ], [Ulrich, 2010] . For a full digital facsimile, see http://dss.collections.imj.org.il/isaiah#. Here one can also find a parallel translation of the MT and the Great Isaiah Scroll: http://dss.collections.imj.org.il/chapters_pg. For the text with variants and commentary, see [Ulrich, Flint and Abegg, 2010 ]. An important study of the language of 1QIsa a is [Kutscher 1974 ]. 29 See: https://shebanq.ancient-data.org/shebanq/static/docs/tools/parallel/Isaiah-mt-1QIsaa.html can be detected in a and we developed a way in which parallel passages can be studied synoptically online. With this approach we found most of the parallels that can be found in printed overviews of parallel texts. The parallel texts that were not found are those that are not based on lexical similarities, such as 1 Chronicles 1:1-4 and Genesis 5:1:32. An advantage of our approach is that it is completely reproducible. This gives other researchers also the possibility to adapt the experiments and synoptic representations in a way that fits their needs, which is an advantage over printed editions, in which always a certain choice has to be made for a specific kind of representation of the texts.
More important than the visual representation of the parallels are the underlying data. If these are not generally accessible it is difficult to check how the data, the methods and the visualizations are related. Only if the data are open source this goal can be reached and in science this is the only scientific way to proceed.
The work done in this project is not finished yet, in the sense that there are no improvements possible. We made visual representations of a few chapters of MT Isaiah and 1QIsa a , but it would be good if all Dead Sea Scrolls could be publicly available and easily comparable with the MT. Another issue is how more than two texts or manuscripts can be compared in an efficient way.
In many traditional studies on textual development of the Hebrew Bible or diachrony in Biblical
Hebrew very often the results are driven by presuppositions on how various texts are related to each other and how the Hebrew language has developed through time and how the text of the Hebrew Bible has been transmitted until the moment the manuscripts that we possess were created. With our research we would like to take a step back from these ideas and presuppositions to be able to study the data freshly in a way that is accessible to everyone. We hope that this research may be a stimulus for data driven research of the Hebrew Bible.
